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Beta

RISKBeta(al, a2)

Parameters:

(o 0 continuous shape parameter a:>0

oz continuous shape parameter 0,>0
Domain

O<x<1 continuous

Density and Cumulative Distribution Functions:

0(1—1(1_ X)a2 -1

X
= B(ag,az)

F(X) - BX (al’GZ)

w002y (0,0,)

where B isthe Beta Function and By isthe Incomplete Beta Function.

Mean:

g
aqtas

Variance:

50>

(g +ap)?(ag +ap +1)




Skewness.
° -, —0aq G1+G2+1
(X1+(12+2 aq0-

Kurtosis:

S+ o+l +ap)? + agap(og +ap - 6)

agap(ag +ap +2)ag +ay +3)

Mode:
0y -1 a>1, a>1
Oq+0p—2
0 a1<1, ax=1or a;=1, a,>1
1 0121, ax<1or a;>1, a=1
PDF - Beta(2,3) CDF - Beta(2,3)
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Beta (Generalized)
RISKBetaGeneral(al, a2, min, max)

Parameters:
(o 0 continuous shape parameter a:>0
(o 3 continuous shape parameter 0,>0
min continuous boundary parameter min < max
max continuous boundary parameter
Domain:
min < X < max continuous

Density and Cumulative Distribution Functions:

(x = min)®1 Y (max-x)*271

fx)= - Yag+ap-1
B(a1,05)(max—min)
F(X):Waz(%az) with z= 20
(aq,00) max—min

where B isthe Beta Function and B, isthe Incomplete Beta Function.

Mean:
min+ — 1 (max—min)
ap+03
Variance:
4192 (max—-min) 2

(ag +0p)?(ag +op +2)




Skewness:

2 o —0q G1+G2+1
Gl+(12+2 a10a-

Kurtosis:

S+ o +1){olay +ap)? + agap(og +ap - 6)
az0o(0g +ap +2)ag +ap +3)

Mode:
. ag — .
min+ (max— mm) a>1, ax>1
aq+dop— 2
min 0:<1, ax=1or a=1, a,>1
max a:=1, a,<lora>1, a=1
PDF - BetaGeneral(2,3,0,5) CDF - BetaGeneral(2,3,0,5)
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Beta (Subjective)
RISKBetaSubj(min, m.likely, mean, max)

Definitions:
. in+
mig = Min+ max
_ ., (mean — min)(mid - mlikely) _ _ max-mean
01 =2 - - Oy S0 ———
(mean — mlikely)(max- min) mean — min
Parameters:
min continuous boundary parameter min < max
m.likely continuous parameter min < m.likely < max
mean continuous parameter min < mean < max
max continuous boundary parameter
mean > mid if m.likely > mean
mean < mid if m.likely < mean
mean = mid if m.likely = mean
Domain:
min < X < max continuous
Density and Cumulative Distribution Functions:
fx) = (x = min)®1 Y (max-x)*271
B(aly,a5)(max—min)#1+9271
B,laq,a . X—min
F(X):—Z( 1 Z)Elz(dl,dz) with z=- >
B(aq,05) max— min

where B isthe Beta Function and B, isthe Incomplete Beta Function.




Mean:

mean

Variance:

(mean — min)(max—- mean)(mean - mlikely)
2[mid + mean — 3[m.likely

Skewness:

2(mid - mean) \/ (mean - mllikely)(2 nid + mean - 3[inlikely)
| mean + mid - 2 inlikely] (mean — min)(max— mean)

Kurtosis:

3(0‘1+0(2 +1)(2(0‘1+0(2)2 +a10,(0g +a; ‘6))
ag0,(ag +ap +2)ag +a, +3)

Mode:

m.likely

PDF - BetaSubj(0,1,2,5) CDF - BetaSubj(0,1,2,5)
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Binomial
RISKBinomial(n, p)

Parameters:

n discrete “count” parameter n>0

p continuous “success” probability O<p<l1
Domain

0<x<n discrete

Mass and Cumulative Functions:

F(x) = @p (L-p)"

() n-i
F(x) = [i)p(l-p)

i=0

Mean:

np

Variance:

np(1-p)




Skewness:

(1-2p)

v np(1-p)

Kurtosis:
1
3-24
n np{l-p)
Mode:
(bimodeal) p(n+1)-1 and p(n +1) if p(n+1) isintegral
(unimodal) largest integer less than p(n +1) otherwise
PMF - Binomial(8,.4) CDF - Binomial(8,.4)
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Chi-Squared
RISKChiSq(v)

Parameters:

vV discrete shape parameter v>0
Domain:

0sx<+w continuous

Density and Cumulative Functions:

_ 1 —x/2, (v/2)-1
Fe) 2V/2r(v/2)e §

_ rx/Z(V/ 2)
"=

where " isthe Gamma Function, and Iy isthe Incomplete Gamma Function.

Mean:

Variance:




Skewness:

8
Y
Kurtosis:
312
Y
Mode:
V-2 ifv=>2
0 ifv=1
PDF - ChiSq(5) CDF - ChiSq(5)
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Cumulative (Ascending)
RISKCumul(min, max, {x}, {p})

Parameters:
min continuous parameter min < max
max continuous parameter
{x} ={x1, X2 ..., Xy} array of continuous parameters min < X; < max
{p} ={p1p2 ..., pn} array of continuous parameters O<pi<l
Domain:
min <X < max continuous

Density and Cumulative Functions:

f(x)= P =P for X; < X < Xjs1
Xj+1 = Xj
X = X;
F(x) = pi +(Pi+1 P )[—'j for Xi < X < Xjs1
Xi+1 = Xj

With the assumptions:
1. Thearraysare ordered from left to right
2. Theiindex runsfrom 0 to N+1, with two extraelements: xo= min, po= 0 and Xy+1 = MaX, py+1 = 1.

Mean:

No Closed Form

Variance:

No Closed Form




Skewness:

No Closed Form

Kurtosis:

No Closed Form

Mode:

No Closed Form

PDF - Cumul({1,2,3,4}{.2..3,.7,.8})

CDF - Cumul({1,2,3,4},{.2,.3..7..8})

0.8

0.6+

0.4

0.2+

0.0




Cumulative (Descending)
RISKCumulD(min, max, {x}, {p})

Parameters:
min continuous parameter min < max
max continuous parameter
{x} ={x1, X2 ..., Xy} array of continuous parameters min < X; < max
{p} ={p1p2 ..., pn} array of continuous parameters O<pi<l
Domain:
min <X < max continuous

Density and Cumulative Functions:

f(x)=PiZPin for X; < X < Xjs1
Xi+1 ~ Xj
X = X;
F(x) =1-p; + (pi — P +1)[—IJ for Xi < X < X1
Xi+1 ~Xj

With the assumptions:
1. Thearraysare ordered from left to right
2. Theiindex runsfrom 0 to N+1, with two extraelements: xo= min, po= 1 and Xy+1 = MaX, py+1= 0.

Mean:

No Closed Form

Variance:

No Closed Form




Skewness:

No Closed Form

Kurtosis:

No Closed Form

Mode:
No Closed Form
PDF - CumulD({1,2,3,4},{.2,.3,.7,.8)) CDF - CumulD({1,2,3,4},{.2,.3,.7,.8})
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Discrete
RISKDiscrete({x}, {p})

Parameters:

{x} ={x1, X2, ..., Xy} array of continuous parameters

{p} ={p1pz ..., pn} array of continuous parameters

Domain:
x O{x} discrete
Mass and Cumulative Functions:
f(x) =p for x = X;
f(x)=0 for x O{x}
F(x) =0 for x < x;
S
F(X):Zpi for Xs< X < Xerg, S< N
i=1
F(x) =1 for x = xy

With the assumptions:

1. Thearraysare ordered from left to right

2. Theparray isnormalized to 1.

Mean:

XiPi =H

iD=




Variance:

N
Z(Xi ~W?p; =V
i=1

Skewness:

1 N
WZ(Xi _H)Spi
v i=1

Kurtosis:

1 N
FZ(Xi ‘H)4pi
=

Mode:

The x-value corresponding to the highest p-value.

PMF - Discrete({1,2,3,4},{2,1,2,1}) CDF - Discrete({1,2,3,4},{2,1,2,1})
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Discrete Uniform
RISKDUniform({x})

Parameters:

{x} ={x1, X1, ..., Xy} array of continuous parameters

Domain:
x O{x} discrete
Mass and Cumulative Functions.
1
f(x)=— for x O{x}
N
f(x)=0 for x O{x}
F(x) =0 for x <x;
F(x) = — for X < X < Xi1
N
F(x) =1 for x = xy

assuming the {x} array isordered.

Mean:

u

=1

Z|-




Variance:

1 N
L2 imwP=v
i=1

Skewness:

— i :
(Xi =)
NV3/2i:1

Kurtosis:

; ZNl

—— (x -w*
2

NV* =

Mode:
Not uniquely defined
PMF - DUniform({1,5,8,11,12}) CDF - DUniform({1,5,8,11,12})
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“Error Function
RISKETrf(h)

Parameters:

h continuous inverse scale parameter h>0
Domain:

-00 < X < +00 continuous

Density and Cumulative Functions:

f(x) = le—(hx)2

N
F(x) = o(v2hx)

where @ isthe Error Function.

Mean:




Skewness:

Kurtosis:

3

Mode:

PDF - Erf(2) CDF - Erf(1)

0.9

0.8+

0.71-

0.6+

051

041

0.3+

0.21-

0.1t

00

-2.0
1.5+
1.0+

-0.51+
0.0

0.5
1.0
1.5
2.0



Erlang
RISKErlang(m,5)

Parameters.

m integral shape parameter m>0

B continuous scale parameter B>0
Domain:

0< X<+ continuous

Density and Cumulative Functions:

1 X a-1
f(x):—(—j e */B
B (m-DIP

F(X)=rr/( =1- e'X/BZ X/B

where " isthe Gamma Function and Iy isthe Incomplete Gamma Function.

Mean:

mB

Variance:

mB2




Skewness:

2
Jm

Kurtosis:

3+>
m

Mode:

B(m-1)

PDF - Erlang(2,1)

0.40

CDF - Erlang(2,1)

1.0+

0.9

0.8

0.71

0.6

0.57

0.4+




Exponential
RISKExpon(p)

Parameters:

B continuous scale parameter B>0
Domain:

0< X<+ continuous

Density and Cumulative Functions:

—X/B
f(x) =2

F(x)=1-e>/P

Mean:

Variance:

BZ




Skewness:

Kurtoss:

Mode:

Expon(1)

CDF

PDF - Expon(1)
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Extreme Value
RISKExtValue(a, b)

Parameters:

a continuous location parameter

b continuous scale parameter b>0
Domain:

-00 < X < +00 continuous

Density and Cumulative Functions:

21 1
f(x)= E(ez+exp(—z) j

1
&P(-2)

F(x) =

—~

X—a
Whel’eZET

Mean:
a-br'(1)=a+.577b

where I’ (x) isthe derivative of the Gamma Function.

Variance:

mh?
6




Skewness:

1.139547

Kurtosis:

54

Mode:

PDF - ExtValue(0,1)

CDF - ExtValue(0,1)

0.9

0.8

0.71

0.6

0.57

0.4+

[
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Gamma
RISKGamma(a, H)

Parameters:

a continuous shape parameter a>0

B continuous scale parameter B>0
Domain:

0<X < +00 continuous

Density and Cumulative Functions:

1 (0"
0 grale) °

rX/B (O()

r(a)

where " isthe Gamma Function and Iy isthe Incomplete Gamma Function.

F(x) =

Mean:

Ba

Variance:

B2




Skewness:

2
Ja

Kurtosis:
3.8
a
Mode:
B(o -1) ifa>1
Not Defined ifa<1
PDF - Gamma(4,1) CDF - Gamma(4,1)
025 1
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General
RISKGeneral(min, max, {x}, {p})

Parameters:
min continuous parameter min < max
max continuous parameter
{x} ={x1, X2 ..., Xy} array of continuous parameters min < X; < max
{p} ={p1p2 ..., pn} array of continuous parameters pi=0
Domain:
min <X < max continuous

Density and Cumulative Functions:

(00=01+ o) forx x5
F(x) = F(x;) +(x = ;)| pj +(pi+1—pi)(x—xi) for xi < x < X;
| | | 2(Xi+1_Xi) i =A=Aj+1

With the assumptions:

1. Thearraysare ordered from left to right

2. The{p} array has been normalized to give the general distribution unit area.

3. Theiindex runsfrom 0 to N+1, with two extraelements: xo= min, po= 0 and Xy+1 = MaX, py+1 = 0.

Mean:

No Closed Form

Variance:

No Closed Form




Skewness:

No Closed Form

Kurtosis:

No Closed Form

Mode:

No Closed Form

PDF - General(0,5,{1,2,3,4},{2,1,2,1}) CDF - General(0,5,{1,2,3,4},{2,1,2,1})




Geometric
RISKGeomet(p)

Parameters:

p continuous “success” probability O<p<1
Domain:

0< X<+ discrete

Mass and Cumulative Functions:

f(x) = p{t-p)*

F(x) =1-(1-p)***

Variance:




Skewness:

(2-p)
1-p

Kurtosis:

p
O+
(1-p)?

Mode:

PMF - Geomet(.5)

10

CDF - Geomet(.5)

0.9+

0.8+

0.7

0.6

0.5+

0.3+

0.2+

0.1
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Histogram
RISKHistogrm(min, max, {p})

Parameters:
min continuous parameter min < max
max continuous parameter
{p} ={p1p2 ..., pn} array of continuous parameters pi=0
Domain:
min <X < max continuous

Density and Cumulative Functions:

f(x) =p for X; < X < Xis1

F(x) = F(X;j) +p; [%} for X; < X < Xisg
i+1 A

. .[ max—min
where x; = mmH(Tj

The {p} array has been normalized to give the histogram unit area.

Mean:

No Closed Form

Variance:

No Closed Form




Skewness:

No Closed Form

Kurtosis:

No Closed Form

Mode:

Not Uniquely Defined.

PDF - Histogrm(0,5,{6,5,3,4,5})

CDF - Histogrm(0,5,{6,5,3,4,5})

0.8

0.6+

0.4

0.2+

0.0




Hypergeometric
RISKHyperGeo(n, D, M)

Parameters:
n the number of draws integer O<n<M
D the number of "tagged" items integer O0<D<M
M the total number of items integer M>0
Domain:
max(0,n+D-M) < x < min(n,D) discrete

Mass and Cumulative Functions:

B

Mean:




Variance:

nb (M - D)(M - n) for M>1
M2l (M-
Skewness:
(M -2D)(M - 2n) M -1 for M2
M -2 nD(M - D)(M —n)
Mode:

(bimodal) Xm and Xm-1 if Xmisintegra

(unimodal) biggest integer less than X, otherwise

where X, = —(n +1)(D+1)

M+2
PMF - HyperGeo(6,5,10) CDF - HyperGeo(6,5,10)
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Integer Uniform
RISKIntUniform(min, max)

Parameters:
min discrete boundary parameter min < max
max discrete boundary probability

Domain:
min < X < max discrete

Mass and Cumulative Functions:

1

f6x)=——MM
() max— min+1

X —min+1

F(X) = ———
max—min+1

min+ max
2

Variance:

max—min ) max—min
+1
ey




Skewness:

Mode:

Not uniquely defined

0.12

PMF - IntUniform(0,8)

CDF - IntUniform(0,8)

0.8

0.6

0.4+

0.21

00




Inverse Gaussian
RISKInvGauss(u, A)

Parameters:

i continuous parameter u>0

A continous parameter A>0
Domain:

x>0 continuous

Density and Cumulative Functions:
_[A(X-u)z}
2
f)= |2 5 € 27X
27X

\/X[i —1ﬂ + Mo
x\

where @ isthe Error Function.

F(x)=®

e

Mean:

Variance:

=




Kurtosis:

3+15H
A

Mode:

2
1+9L —E
2\

u
4)\2

PDF - InvGauss(1,2)

10

CDF - InvGauss(1,2)

0.9

081

0.71-

0.6+

051

03+

0.21-

0.1t

00

-0.5

0.0+

0.5+
1.0+
1.5+
2.0+
2.5+

3.0+

3.5+

4.0




Logistic
RISKLogistic(a, H)

Parameters:

a continuous location parameter

B continuous scale parameter B>0
Domain:

-0 < X < +00 continuous

Density and Cumulative Functions:

()

f(x) = e
1+ tanh(l(x —a D
2\ B
F(x) = 5

where “sech” isthe Hyperbolic Secant Function and “tanh” isthe Hyperbolic Tangent Function.

Mean:

Variance:

R




Skewness:

Kurtosis:

4.2

Mode:

PDF - Logistic(0,1)

CDF - Logistic(0,1)

0.9

0.8

0.71

0.6

0.57

0.4+




Log-Logistic

RISKLogLogistic(y;, 5, a)

Parameters:
Yy continuous location parameter
B continous scal e parameter B>0
a continuous shape parameter a>0
Definitions:
g=""
a
Domain:
Y< X < +00 continuous
Density and Cumulative Functions:
a-1
f(x) = att
2
)
F(x) = — ] with t= XY
1+ (1j
t
Mean:
B0 csc(B) +y fora>1




Variance:

%60 [2csc(2e)— Gcscz(e)]

fora>2
Skewness:
_ 2 3
3csc(38) - 66 c5c(26) csc(6) + 26 BCSC (6) fora >3
J@[zcsc(ze)—ecscz(e)] %
Mode
yﬂ{g_;ﬂ%‘ fora>1
0 fora<1

PDF - LogLogistic(0,1,5)

14

CDF - LogLogistic(0,1,5)

1.0+

1.5
2.0

2.5

3.0




Lognormal (Format 1)
RISKLognorm(u, o)

Parameters:

i continuous parameter u>0

o continous parameter o>0
Domain:

0< X< +w continuous

Density and Cumulative Functions:

_1{Inx—p'}2
f)=—t e2 @

x\/ﬁo’

F(x) = q)[Inx —uj
o

2 2
with @' =In _H and o¢'= In{1+(zj }
/0.2_'_”2 U

where ® isthe Error Function.

Mean:

Variance:




Skewness:

|

J {2

Kurtosis:

w? +20° +3w? -3

with w=1+ (E

Mode:

u

o2 +u2f?

PDF - Lognorm(1,1)

CDF - Lognorm(1,1)

10

0.9+

0.8+

0.7

0.6

0.5+

0.4+

0.3+

0.2+




Lognormal (Format 2)

RISKLoghorm2(u, o)

Parameters:

V] continuous parameter

o continous parameter

o>0

Domain:

0< X<+

continuous

Density and Cumulative Functions:

f(x) = 1 e_;['nxc-ur

XA/ 2TIO

F(x) = cl)(Inx —uj
o

where ® isthe Error Function.

Mean:

Variance:

e?Mww-1)

2
with w=e°




Skewness:

(w+2Ww-1 with c= e’

Kurtosis:

2
W +20° +3w? -3 with w=e®

Mode:

PDF - Lognorm2(0,1) CDF - Lognorm2(0,1)

0.9+

081

0.7+

06+

05+
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Negative Binomial
RISKNegBIn(s, p)

Parameters:

S the number of successes discrete parameter s>0

p probability of a single success continuous parameter O<p<l
Domain

0<x<n discrete

Density and Cumulative Functions:

f(x) {“i_ljps(l—p)x

X . _1 ]
F(x) = pSZ(“i' j(l—p)'
i=0

Where () isthe Binomial Coefficient.

Mean:




2-p
s(L-p)
Kurtosis:
2
348, P
s s1-p)
Mode:
(bimodal) zandz+1 integer z> 0
(unimodal) 0 z<0
(unimodal) smallest integer greater than z otherwise
where z = w
Y
PDF - NegBin(3,.6) CDF - NegBin(3,.6)
030 10
osf _,—'_'
0.25+
0.8+
0204 0.7
061
015 051
04+
0.10+
031
065 0.2+
01+
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Normal
RISKNormal(y, o)

Parameters:

1] continuous location parameter

o continuous scale parameter 0>0
Domain:

-00 < X < +00 continuous

Density and Cumulative Functions:
_1(x—u]2
1 P
f(x) = e o
%)= oo

F(x) = cb(ﬂj
o)

where @ isthe Error Function.

Mean:

Variance:

O.2




Skewness:

Kurtosis:

3

Mode:

PDF - Normal(0,1)

CDF - Normal(0,1)

0.9

0.8

0.71

0.6

0.57

0.4+
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Pareto (First Kind)
Pareto(6, a)

Parameters:
0 continuous shape parameter 98>0
a continuous scale parameter a>0
Domain:
asx<+ow continuous
Density and Cumulative Functions:
pa’
f(x)=
5 8+1
0
F(x) =1- (EJ
X
Mean:
_ae foro>1
6-1
Variance:
2
ba for8>2

(6-1)*(6-2)




Skewness:

6+1 6-2 o
-3V 6

Kurtos's:
3(9_2)(392+e+2) for 6> 4

6(6-3)0-4)
Mode:
a

CDF - Pareto(2,1)

PDF - Pareto(2,1)

10+
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Pareto (Second Kind)

RISKPareto2(b, q)

Parameters:
b continuous scale parameter b>0
q continuous shape parameter g>0
Domain:
0< X<+ continuous
Density and Cumulative Functions:
q
f(x) = _ gt
(X " b)q+l
q
F(x)=1- b
(x+b)d
Mean:
b forq>1
q-1
Variance:
2
b"q forq>2




Skewness:

) q-2 [q+1}
q q-3

forq>3

Mode:

PDF - Pareto2(3,3)

844
10+
12

CDF - Pareto2(3,3)

10

0.9+

0.8+

0.6

0.5+

0.4

0.3+

0.2

0.1
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Pearson Type V
RISKPearson5(a, f)

Parameters:

a continuous shape parameter a>0

B continous scal e parameter B>0
Domain:

0< X<+ continuous

Density and Cumulative Functions:

1 e_B/X
f(x) = E
CONTE

F(x) Has No Closed Form

Mean:

fora>1

fora>2




fora>3

Kurtosis:

3(a +5)(a-2)
(a-3)a-4)

fora>4

Mode:

a+1

PDF - Pearson5(3,1)

10

CDF - Pearson5(3,1)

08+

0.71-

0.6+

051

041

0.0+

0.5

1.0

1.5+

2.0
5




Pearson Type VI

RISKPearson6(ai, as, f)

Parameters.

o1 continuous shape parameter a:>0

o> continuous shape parameter 0,>0

B continuous scale parameter B>0
Domain:

0< X<+ continuous
Density and Cumulative Functions:

1 X Gl—l
BB(al’O‘z) x |12
1+
B

F(x) Has No Closed Form.
where B isthe Beta Function.
Mean:

a

Boy fora,>1

Variance:
2
oo, +a, -1
[3 1( 1 2 ) for a, > 2

(0‘2 _1)2(0‘2 _2)




Skewness:

—_— + —_—
2 o, =2 20, +0, 71 for o, >3
Kurtosis:
2
3(a; -2) 2(0r, =) +(a, +5) fora, >4
(az _3)((12 _4) O‘1(0‘1 +a, _1)
Mode:
B(oy -1) fora;>1
a,+1
0 otherwise
PDF - Pearson6(3,3,1) CDF - Pearson6(3,3,1)
0.7 1.0

09+
08+
0.7+
0.6+
05+
041
0.3+
0.2+
0.1+
00 L PR N R S X




Pert (Beta)

RISKPert(min, m.likely, max)

Definitions:

min+ 4 [in.likely + max _ [ g —min
a;s6|—

|

0o = 6{—max—u }

where B isthe Beta Function and B, isthe Incomplete Beta Function.

= , :
6 max—min max—min
Parameters.
min continuous boundary parameter min < max
m.likely continuous parameter min < m.likely < max
max continuous boundary parameter
Domain:
min < X < max continuous
Density and Cumulative Functions:
fx) = (x = min)®1 Y (max-x)*271
B(aly,a5)(max—min)#1+9271
B,laq,0 . X =min
F(X):—Z( L Z)Elz(dl,dz) with z=->
B(aq,05) max— min

Mean:

min+ 4[m.likely + max

H

6




Variance:

(e — min)(max— )
7

Skewness:

min+ max— 2 7
4 (1t = min)(max-p)

Kurtosis:

3(0‘1+0(2 +1)(2(0‘1+0(2)2 +a10,(ag +a; ‘6))
ag0,(ag +ap +2)ag +a, +3)

Mode:

m.likely

PDF - Pert(0,1,3) CDF - Pert(0,1,3)

0.7 1

0.8+

0.6+

041

0.21-

00

0.5
0.0

0.5+
1.0
1.5+
2.0
2.5
3.0

k)




Poisson
RISKPoisson(A)

Parameters:

A mean number of successes continuous A>0
Domain:

0< X<+ discrete

Mass and Cumulative Functions:

g™
X!

X qn

_ AN A

Fo=e? D
n=0

f(x) =

Mean:

Variance:




Skewness:

1
N0y
Kurtosis:
3+
A
Mode:
(bimodal) A and A+1 (bimodal) if A isaninteger
(unimodal) largest integer less than A otherwise

PMF - Poisson(3)

CDF - Poisson(3)

10

0.9+

0.8+

0.7

0.6

0.5+

0.4+

0.3+

0.2+

S




Rayleigh
RISKRayleigh(b)

Parameters:

b continuous scale parameter b>0
Domain:

0< X<+ continuous

Density and Cumulative Functions:

X 2
f(x):bx—ze_;(bj

)2
F(x) =1- e_;(Ioj

Mean:




Skewness:

2(m-3Wm _

Kurtosis:

32 -3

(4-1)? =3.2451
4-T1

Mode:

PDF - Rayleigh(1)

0.7

CDF - Rayleigh(1)

0.9+

081

0.71-

061

051

041

0.0

0.5

1.0

1.5

2.0+

2.5

3.0

L,
)




Student’s “t”
RISKStudent(v)

Parameters:
\Y) the degrees of freedom integer v>0
Domain:
-00 < X < o0 continuous
Density and Cumulative Functions:
1 \Y; 2
f(x) = 2
ATV F(Vj v +x2
2
2
F(X):1 1+1g 1,2 with s= —2
2 2’2 v +x2
where " isthe Gamma Function and |, isthe Incomplete Beta Function.
Mean:
0 forv > 1*

*even though the mean is not well defined for v = 1, the distribution is still symmetrical about 0.

Variance:

forv>2




Skewness:

0 forv > 3*

*even though the skewnessiis not well defined for v < 3, the distribution is still symmetric about O.

Kurtosis:

3(V—_Zj forv>4
v-—-4

Mode:

PDF - Student(3) CDF - Student(3)

0.9

0.8+

0.71-

061

051

041

0.31

0.2+

0.1

00 i 1 f




Triangular
RISKTriang(min, m.likely, max)

Parameters:
min continuous boundary parameter min < max
m.likely continuous mode parameter min < m.likely < max
max continuous boundary parameter
Domain:
min < X < max continuous

Density and Cumulative Functions:

f(x)=— Z(X_.m'n) : min < x < m.likely
(m.likely = min)(max—min)

f(x) = Z(max— X) : m.likely < x < max
(max—m.likely)(max—min)

—min)2

F(X) = — (x T”'”) . min < x < m.likely

(m.Ilker - mln)(max— mi n)
_v\2
F(x) =1- (mex- x) milikely < x < max

(max—mlikely)(max— min)

Mean:

max+ m.likely + max
3




Variance:

max 2+ m.Iiker2 +max? - (max)(m.likely) - (m.Iiker)(min) - (max)(mi n)

18

Skewness:

242 f[2-9)
5 (f2 +3)3/2

2(mlikely - min)
max—min

where f =

1

Kurtosis:

2.4

Mode:

m.likely

PDF - Triang(0,3,5)

CDF - Triang(0,3,5)

0.8+

061

04—

0.2+

ool =




Uniform

RISKUniform(min, max)

Parameters.
min continuous boundary parameter min < max
max continuous boundary parameter

Domain:
min < X £ max continuous

Density and Cumulative Functions:

1

fX)=——+—
max—min

Fp)=—
max—min

Mean:

max—min

Variance:

(max—min)?
12




Skewness:

0
Kurtosis:
18
Mode:
Not uniquely defined
PDF - Uniform(0,1) CDF - Uniform(0,1)
12 1
1o 08
08
0.6+
0.6
0.4
04—
0.2
02
O'ON & O'ON S <=\1 ir ni: o=o c=> ~




Weibull
RISKWeibull(a, £

Parameters:

a continuous shape parameter a>0

B continuous scale parameter B>0
Domain:

0< X<+ continuous

Density and Cumulative Functions:

f(x) = O(X_:(_le‘(x/ﬁ)q

F(x)=1-€~ boB)?

Mean:

br(1+ 1)
o

where " isthe Gamma Function.

Variance:

i e

where " isthe Gamma Function.




Skewness.
a a a a
a a

where I isthe Gamma Function.

Mode:
1Y@
B(l——j fora >1

0 fora<1

PDF - Weibull(2,1) CDF - Weibull(2,1)

0.9

0.8+

0.6+

051

041

0.31

0.21-

0.1

00

0.5
0.0+
0.5+
1.0
1.5+
2.0

[
e
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